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AEROSOL GENERATOR LASKIN NOZZLES 


Shown below are four types of Laskin nozzles which are used to gene^e 
the primary aerosol "mist". This mist ray be used directly as LOV particles; 
however, in general, a wide range of particle size exists at this stage and 
requites the use of some type of mono-dispersion refinement technique. These 
techniques will be discussed later. 

These nozzles rely on the shearing action of high speed air rear a column 
of seeding liquid. Typically, olive oil or dicctyl phthalate (OOP) is used, 
but within the past year solid polystyrene particles in an alcohol suspension 
have been used with great success. Air, at a typical pressure of five psig, is 
supplied to the top of the nozzle which is merely a hollow tuDe. This air 
issues radially from one or more small jets located near tne collar close to 
the bottom of the tube. When the collar is submerged in the seeding liquid, 
the hollow columns located in the collar become filled with liquid. The air 
from the ji * shears the liquid into the fine mist. 

Shown from left to ric-t is the "true Laskin" (Reference 1) followed by 
the four-ho’.- and eight-hofe nozzles (Reference 2). A new-version one-hole 
nozzle which utilizes a submerged particle impactor is also shown along with 
its impactor. The units of the scale are inches. 
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VAPORIZATION-CONDENSATION GENERATOR 


One wa.y to produce mono-disperse aerosols from the course primary mist is 
to use a vaporization-condensation generator, shown here. Located inside the 
seeding liquid reservoir (lower right corner of the figure) is the Laskin 
nozzle and an amount of seeding liquid sufficient to submerge the nozzle 
collar. Air is supplied to the nozzle and poly-disperse mist is forced along 
with the air up the copper tube on the right side of *he generator to the top 
where a manifold is located. There, the mixture is supplied to four vertical 
stainless steel tubes which are heated at the top by electrical heater tapes up 
to roughly nine hundred degrees Fahrenheit. This high temperature causes the 
walls of the tubes to radiate enough energy to the mist droplets to vaporize 
them. Solid impurities in each droplet do not vaporize but remain intact. 

These condensation "seeds" along with the vapor travel down the tubes to a 
region which is at approximately room temperature. Condensation takes place in 
a uniform manner which produces a mono-disperse aerosol. This aerosol is then 
collected by another manifold located at the bottom of the generator and passed 
on to the wind tunnel via a large diameter flexible hose. 

One item that makes this generator rather unique is that it can be used to 
seed flows which have local static pressures of up to ten atmospheres. Also, 
the large size of this generator facilitates production of relatively large 
amounts of hiyhly mono-disperse aerosol continuously. The units of the scale 
are inches. This is a scaled version of the generator described in Reference 





MINIATURE AEROSOL NOZZLE 




Particle generators can be characterized using a miniature aerosol nozzle 
such as the Mach 3 nozzle shown here. By measuring the velocity lag which a 
particle experiences as it flows through a calibrated, rapidly accelerating 
flowfield, and comparing this lag to numerical predictions (Reference 4), a 
mean particle size can be determined. 


This particle aerosol nozzle is actually a complete wind tunnel test 
section. It consists of a nozzle, diffuser, pitot probe and test cell with 
optical ports and can be used with a variety of gas supply and dump tank con- 
figurations. It is capable of sizing liquid particles (with a specific gravity 
of one) as large as 15 microns in diameter. Larger particles are subject to 
shattering. The diameter of the windows is approximately 1.25 inches. 
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PARTICLE GENERATOR CHARACTERIZATION 
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Shown below are two histograms of particle size distributions from a 
particle generator. The histogram on the left shows the parti, le size distri- 
bution of the coarse aerosol from a Laskin nozzle. By employing the Vapor- 
ization Condensation Generator shown previously to refine the coarse aerosol, 
passing the resulting particles through the miniature aerosol nozzle and 
measuring the particle velocity at a known distance downstream of the throat 
along the nozzle centerline, the particle size distribution was determined. 

The histogram on the rignt shows these results. Note the disappearance of the 
doublet peak at d = 3.0 microns. 



SOLID PARTICLE GENERATION 
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Solid particles of uniform diameter are available commercially in a 
variety of diameters, materials and properties. When solid particle seeding in 
gas flows is desired, the simple particle generation scheme shown here can be 
used. In this generator, house air is sent through a Laskin nozzle and gener- 
ates a coarse aerosol from a solution of solid particles in a volatile solvent. 
By adjusting the concentration of solids in solution such that the probability 
of having more that one particle in an aerosol droplet is small, the resulting 
seed w’ll consist of only one particle. The optimum concentration was experi- 
mentally determined to be 0.25% by volume. The only limitation of this parti- 
cle generating scheme is that the size of the coarse aerosol be large enough to 
contain the solid particle. 
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LARGE PARTICLE GENERATION 


Below is a photograph of a Berglund-Liu Vibrating Orifice Monodispersed 
Particle Generator (TSI Model 3050). One noteworthy characteristic of this 
unit is its ability to produce a monodispersed aerosol with a droplet diameter 
of 0 to 400 microns. 

The syringe pump shown on the left forces liquid at a constant feed rate 
through an orifice located in the generator shown in the center. A piezo- 
electric ceramic driven by a signal generator, shown on the right, induces a 
vibration on the orifice. The vibration causes the orifice to shear off a 
particle from the liquid stream at each cycle. Air is mixed at two stages in 
the system to disperse the individual droplets and therefore reduce agglomer- 
ation (see Reference 5 tor a detailed description of operation). 

The size of the aerosol droplet can be changed by varying the diameter of 
the orifice, the concentration of solute in the liquid solution, the orifice 
vibrating frequency or any combination of three. By using a dissolved sub- 
stance as a solute, solid particles may be generated. 
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